12 pages, 5 figures, 5 tables -Analytical methods for chlorinated ethenes and reduction products PCE and TCE were quantified with GC-ECD after a liquid-liquid extraction of 0.25 to 1 mL of sample containing both the aqueous and solid phases added to 2 mL of hexanes. The ECD column was a Supelco Equity-5 (0.25 mm diameter x 30 m length, 0.5 µm film thickness). The carrier gas was nitrogen at a constant total flow velocities of 1.0 mL/min and a 10:1 inlet split ratio. The detector make-up gas was 95% Argon: 5% methane with flow of 30 mL/min. The oven was programmed for an initial hold of 1 min at 45 o C, then 10 o C/min to 200 o C. The ECD method detection limits are 0.05 µmoles/L PCE and 0.02 µmoles/L TCE for (n = 15).
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In order to estimate field rates for PCE and TCE reduction, we have calculated a kfield value (in yr -1 ) following a scheme used in Wiedemeier et al. 2 In that study, the authors used magnetic susceptibility data to calculate the amount of magnetite in their field samples. They used a value for the magnetic susceptibility of their field sediments of 4 x 10 -8 m 3 /kg. They then used this value to derive the amount of magnetite per kg of aquifer material based on the magnetic susceptibility of magnetite (1.117 x 10 -3 m 3 /kg), the density of magnetite (5,170 kg/m 3 ), and the bulk density of an aquifer sediment (1,700 kg/m 3 ). Based on this calculation, estimated magnetite concentrations were ~0.1 g magnetite/kg sediment. The maximum magnetic susceptibility that they report in their paper is ~1 x 10 -6 m 3 /kg. Based on their magnetic susceptibility data, one could expect masses of magnetite from 0.1 g to 10 g/kg.
Using this value, we calculated the in-aquifer 1 st order decay constant (kaquifer) based on our rate constant for PCE and TCE degradation:
For example, the average kSA for our pH ~8.0, 5 g/L magnetite, ~10 mM Fe(II) experiments is: kSA = kobs/SA = 1.9 x 10 -8 s -1 /(5 g/L·60 m 2 /g)·3.1536 x 10 7 s/year = 2.0 x 10 -3 L m -2 yr -1
Assuming ρbulk = 1700 kg/m 3 , effective porosity: ηe = 0.2, that the aquifer magnetite specific surface area is consistent with that used in our study (SSA ~ 60 m 2 /g), and 1 g magnetite/kg sediment (mmag): We estimate kfield = 1.0 yr -1 . Which gives a half-life of ln(2)/1 = 0.69 year. Figure S3 . TCE reduction (or lack thereof) as reported in the Sivavec patent 4 and our attempt to reproduce the data under similar conditions. Sivavec: 4 7.0 µM TCE, 217 g/L Fe3O4 (s), 200 mM Fe(II), pH 6.0. This study: 22 µM TCE, 147 g/L Fe3O4 (s), 201 ± 12 mM Fe(II), 10 mM MOPs/NaCl, pH 6.1 Figure S4 . X-ray diffraction pattern of a TCE reactor with Fe(II) alone after 193 days where 9.0% products were observed. Light green bars indicate ferrous hydroxide. The background before 60° 2θ is due to Kapton film used to seal the sample from air. Experimental conditions: 60 µM TCE, 10 mM MOPs/NaCl, 32 mM Fe(II), pH 8.0.
